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Assimilation of SCIAMACHY total column CO: 
Regional analysis of data impact 
Tangborn, A., I. Stajner, M. Buchwitz, I. Khlystova, 
J. Burrows, S. Pawson, R. Hudman, P. Nedelec 
Abstract 
Carbon monoxide (CO) total column observations from the Scanning Imaging Absorption 
SpectroMeter for Atmospheric CHartographY (SCIAMACHY) on board ENVISAT are assimi- 
lated into the Global Modeling and Assimilation Office (GMAO) constituent assimilation system 
for the period July 18-October 31, 2004. This is the f is t  assimilation of CO observations from a 
near infrared sounder. The impact of the assimilation on CO distribution is evaluated using in- 
dependent Measurement of Ozone and Water Vapor by Airbus In-service Aircraft (MOZAIC) in 
sit21 CO profiles. Assimilation of satellite data improves agreement with MOZAIC CO globally, 
especidly in the upper troposphere. Regional comparisons are made in western Europe, the 
northeastern United States and the Arabian Peninsula. SCIAMACHY assimilation improves 
CO mixing ratios at pressures 5 800 hPa in all three locations. In contrast, the only substan- 
tial planetary boundary layer improvements occur over the Arabian Peninsula, with mean error 
reduction of 50%. 
Model errors (sources and chemistry) are investigated through experiments with increased 
surface CO emissions over the Arabian Peninsula and/or globally reduced hydroxyl radical (OH) 
concentrations. Both model changes decrease mean errors at all altitudes in the free running 
model in comparison to MOZAIC data over Dubai and Abu Dhabi. In contrast, errors in the 
assimilated CO are reduced by the increased emissions only near the ground for pressures _> 
800 hPa and by the reduced OH only for pressure 5 600 hPa. Our analysis suggests that 
CO emissions over Dubai in 2004 are more than 100% larger than those in the 1998 emissions 
inventory. 
